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Abstract
Objective—To examine the prevalence and correlates of non-opioid and opioid analgesic use and
descriptively evaluate potential undertreatment in a sample of community-dwelling elders with
symptomatic knee and/or hip osteoarthritis (OA).

Design—Cross-sectional

Setting—Health, Aging and Body Composition Study
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Patients—652 participants attending the year 6 visit (2002-03) with symptomatic knee and/or
hip OA.

Outcome Measures—Analgesic use was defined as taking ≥ 1 non-opioid and/or ≥ 1 opioid
receptor agonist. Non-opioid and opioid doses were standardized across all agents by dividing the
daily dose used by the minimum effective analgesic daily dose. Inadequate pain control was
defined as severe/extreme OA pain in the past 30 days from a modified Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC).

Results—Just over half (51.4%) reported taking at least one non-opioid analgesic and
approximately 10% were taking an opioid, most (88.5%) of whom also took a non-opioid. One in
five participants (19.3%) had inadequate pain control, 39% of whom were using < 1 standardized
daily dose of either a non-opioid or opioid analgesic. In adjusted analyses, severe/extreme OA
pain was significantly associated with both non-opioid (adjusted odds ratio [AOR]=2.44; 95%
confidence interval [95% CI]=1.49-3.99) and opioid (AOR=2.64; 95% CI, 1.26-5.53) use.

Conclusions—Although older adults with severe/extreme knee and/or hip OA pain are more
likely to take analgesics than those with less severe pain, a sizable proportion take less than
therapeutic doses and thus may be undertreated. Further research is needed to examine barriers to
optimal analgesic use.
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Introduction
Osteoarthritis (OA), a chronic degenerative disorder characterized by cartilage loss, is the
most common form of arthritis in the United States (US) [1,2]. The strongest risk factor for
development of OA is advanced age. Therefore, as the US population ages, the prevalence
of OA is expected to increase [3,4]. Increased OA in an aging population poses a public
health problem due to significant morbidity, including decreased mobility and impaired
quality of life, often the consequence of significant pain [3,4].

OA management includes both behavioral (e.g., weight loss, resistive and aerobic exercise)
and pharmacologic approaches using analgesics such as acetaminophen [1,2,4]. Analgesic
prescribing for older adults can be especially challenging due to the increased presence of
co-morbid diseases, polypharmacy, and pharmacokinetic and pharmacodynamic changes.
Furthermore, non-opioid analgesics (i.e., acetaminophen, non-steroidal anti-inflammatory
drugs [NSAIDs]) are available over-the-counter (OTC) and are widely used by older adults
[5].

Few studies have examined the use of analgesics by community-dwelling older adults with
OA [6-8]. However, these studies lacked a generalizable population (e.g., limited to women
or veterans), did not examine both prescription and OTC analgesics, or did not report
detailed dosage information. In addition, although over-medication is a common concern in
older adults, there is evidence of potential undertreatment [9,10]. In order to better
understand current management of symptomatic lower extremity joint pain, this study
examined the prevalence and correlates of non-opioid and opioid analgesic use and
descriptively evaluated potential undertreatment in a large and diverse sample of
community-dwelling older adults with symptomatic knee and/or hip OA.
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Methods
Source of Data

This study uses data from the Health, Aging and Body Composition (Health ABC) study, a
population-based, prospective, observational study of community-dwelling older adults [11].
The baseline sample included 3075 black and white men and women aged 70-79 years who
reported no difficulty walking ¼ mile, climbing 10 steps, and who lived in specified zip
codes surrounding Pittsburgh, PA and Memphis, TN. Individuals meeting the above criteria
were enrolled between 1997 and 1998. This study was approved by the University of
Pittsburgh and University of Tennessee Memphis Institutional Review Boards and informed
consent was obtained from each participant prior to data collection.

Study Design, Sample, and Data Collection
This cross-sectional analysis uses data from a subset of 652 participants from the year 6
(2002-03) interview (N=2499) with symptomatic (e.g., reported pain, aching and/or
stiffness) OA of the knee and/or hip most days for at least one month in the previous 12
months. The year 6 visit was selected to assure adequate numbers of participants with
potentially debilitating OA symptoms from among an initially limitation-free cohort at
baseline. Year 6 was also the most recent year-to-date in which both OTC and prescription
medication dosages were collected. The relevant data collected included questionnaire
material regarding demographic characteristics, multiple aspects of health status and access
to healthcare, and medication use. For medications, participants were asked to bring to clinic
all medications, including OTC agents, that they had recently taken. Trained examiners
transcribed from each medication container the medication name, strength, dosage form, and
number of times the respondent reported taking the product the previous day, week, or
month. The medication data were categorized using the Iowa Drug Information System
(IDIS) codes [12].

Analgesic Use Outcomes
Analgesic use was defined as taking one or more agents from either or both of two major
drug categories: 1) non-opioids (i.e., acetaminophen, prescription and OTC conventional
NSAIDs, and COX-2 selective NSAIDs); and 2) opioid receptor agonists (e.g., morphine,
propoxyphene, tramadol). We did not include OTC topical analgesics or nutriceuticals. For
descriptive purposes only, we calculated the average daily dose of analgesics by multiplying
the number of dosage forms taken the previous day, week, or month by medication strength.
For opioids, this average daily dose was then converted to oral morphine equivalents (OME)
[13,14]. Subsequently, the average daily dose was converted to a standardized daily dose for
all analgesics by dividing it by the minimum effective analgesic daily dose recommended
for older adults (e.g., 2000 mg for acetaminophen, 15 mg/day OME for opioids) [15,16].
Thus, a person taking 1.0 standardized analgesic unit will have taken the minimum
recommended effective analgesic dose for older adults for one agent [16]. For example, an
individual reporting an acetaminophen daily dose of 2000 mg would have taken 1.0
standardized daily dose (i.e., 2000 mg/2000 mg). The individual analgesic standardized
daily doses were then summed to create an overall non-opioid and opioid standardized
analgesic daily dosage for each participant. For instance, a patient reporting use of both
morphine sustained-release 15 mg twice daily (30 OME) and acetaminophen/tramadol
37.5/325 mg one tablet daily (7.5 OME) would have taken a total of 37.5 OMEs for a
standardized daily opioid dose of 2.5 (i.e., 37.5 OME/15 OME). In addition, this patient's
standardized daily non-opioid dose would have been 0.16 (i.e., acetaminophen 325 mg/2000
mg). Dosage was then summarized by two clinically relevant categories: inadequate dose (<
1 standardized daily doses, or in the case of acetaminophen <2000 mg/day) and adequate
dose (≥ 1 standardized daily doses).

Marcum et al. Page 3

Pain Med. Author manuscript; available in PMC 2012 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Knee/Hip Osteoarthritis Pain Measure
Knee/hip OA pain severity was derived from a modified Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) pain subscale [17,18]. Among those
participants reporting symptomatic knee/hip OA pain for at least a month in the previous 12
months, study interviewers assessed knee/hip symptoms at the year 6 visit by asking
participants if they had “pain, aching or stiffness on most days” in the past 30 days in either
knee/hip. Among those with knee/hip OA symptoms in the past 30 days, interviewers
administered a modified WOMAC pain subscale with five response categories (i.e., none,
mild, moderate, severe, extreme) to indicate knee/hip pain during six activities in the past 30
days: 1) walking on a flat surface; 2) going up or down stairs; 3) at night while in bed; 4)
standing upright; 5) getting in or out of a chair; and 6) getting in or out of a car. For analysis
purposes, pain severity was based on the participant's most severe response among the six
activities. A three-level categorical variable was created for severity of knee/hip OA pain
(none, mild/moderate, and severe/extreme).

Covariates
We adjusted for potential confounding variables that may influence the relationship between
severity of knee/hip OA pain and non-opioid and opioid analgesic use [16, 19-21].
Demographic factors were represented by dichotomous variables for age, sex, race, site, and
marital status. Race was self-reported as black or white and was included in the study to
assess potential disparities. Categorical variables were created for education (less than high
school graduate, high school graduate, and post secondary education) and health literacy (6th

grade level and below, between 7th and 8th grade level, and at least 9th grade level) [22].

Health status factors were represented by dichotomous measures (present/absent) for self-
reported health conditions and other factors, including osteoporosis, coronary heart disease
(CHD), history of cancer (prevalent and incident cases up to the year 6 visit), falls, sleep
disturbance, urinary problems, current smoking, self-rated health (poor/fair vs. good/very
good/excellent), history of knee/hip arthroplasty, having depressive symptoms (score > 15
on Center for Epidemiologic Studies depression scale) and cognitive impairment (modified
mini-mental state score < 80 calculated at the year 5 visit) [23,24]. Measured height and
weight were used to obtain body mass index (BMI) (weight (kg)/height (m2)) and
classification of underweight/normal <25.0, overweight 25.0-29.9, and obese ≥ 30.0 [25].
We also controlled for the use of any prescription and non-prescription medication. In
addition, we controlled for physical function measures, including persistent lower extremity
limitation, physical activity (>1000 kcal/week), and intensity of exercise (high/moderate
intensity) [26,27].

Access to healthcare factors were represented by the presence/absence of home ownership,
health insurance (other than Medicare), prescription medication insurance, having gone
without medications in the past 12 months due to money problems, having a usual place to
go for healthcare (private doctor/public clinic/health maintenance organization/hospital
outpatient clinic vs. emergency room/other), having a recent hospitalization (past 6 months),
needs being met by income (poorly vs. fairly well/very well), and having delayed medical
care in the past 12 months due to money problems. Family income was categorized as <
$10,000, ≥ $10,000 to ≤ $25,000, >$25,000 to < $50,000, and ≥ $50,000; other assets were
categorized as none, 1-2, and 3-7 asset classes, including: 1) checking/savings accounts 2)
money market accounts 3) CDs, savings bonds, or treasury bills 4) investment property or
housing other than current residence 5) businesses or farms 6) stocks and mutual funds and
7) IRAs and KEOGH accounts [21].
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Statistical Analysis
OA pain severity, analgesic use, and covariate data were summarized by frequencies and
percentages. Chi-square tests were used to compare non-opioid and opioid analgesic daily
use by standardized dose as well as the severity of knee/hip OA pain. Logistic regression
models were fit with each analgesic use measure as the dichotomous dependent variable and
each measure of OA pain severity as the main predictor of interest. Analyses were
performed with and without adjustment for covariates. Covariates were selected using a
backward selection approach applied separately for each of three domains of covariates
(demographic, health status, and access to healthcare). Specifically, covariates significant at
the liberal α=0.15 criteria and those deemed important a priori (i.e., age, sex, and race) were
included in the final multivariable logistic regression model to calculate adjusted odds ratios
(AOR) and their 95% confidence intervals (95% CI). To retain individuals with missing data
in the final analyses, we created dummy variables for a “missing” category. The underlying
statistical assumption of collinearity was evaluated using variance inflation factors, and the
regression diagnostic of goodness-of-fit was verified using Hosmer-Lemeshow testing. All
statistical analyses were conducted using SAS® Version 9.2 (SAS Institute, Inc., Cary,
North Carolina).

Results
Table 1 presents demographic and clinical characteristics for those participants with
symptomatic knee/hip OA at the year 6 visit (n=652). The sample had a mean [±SD] age of
78.5 [±2.86] years; the majority were female and white and reported good to excellent self-
rated health. Almost 70% were classified as overweight or obese.

Overall, 51.4% of participants took at least one non-opioid, the majority of which were OTC
agents with acetaminophen the most commonly used (158/652; 24.2%). In order of
decreasing frequency, the most commonly used NSAIDs of any type (i.e., prescription or
OTC) were ibuprofen (7.4%), celecoxib (7.2%), rofecoxib (6.9%), naproxen (5.2%), and
valdecoxib (3.1%). Prescription opioids were taken by 9.4% of participants. Most (54/61;
88.5%) opioid users also took a non-opioid. In order of decreasing frequency, the most
commonly used acetaminophen-containing combination opioids were as follows: 1.)
propoxyphene (3.7% overall; 23/24 in combination with acetaminophen); 2.) hydrocodone
(2.3% overall; 15/15 in combination with acetaminophen); 3.) oxycodone (1.4% overall; 6/9
in combination with acetaminophen); 4.) tramadol (1.4% overall; 4/9 in combination with
acetaminophen); and 5.) codeine (0.8%; 4/5 in combination with acetaminophen). Morphine
immediate-release was reported in 2 participants while use of morphine sustained-release
was reported by 1 participant. Transdermal fentanyl was used by 2 participants.

Table 2 presents the severity distribution of knee and hip OA pain using a modified
WOMAC pain subscale. Overall, either mild/moderate or severe/extreme knee pain was
reported more frequently than any hip pain (34.1% vs. 19.8%, respectively). Combined, any
knee or hip OA pain was reported by 42.9% (280/652) of the sample, of whom 45%
(126/280) had severe/extreme pain. Furthermore, among those with knee OA only, hip OA
only, and knee and hip OA, 16.7% (51/305), 16.3% (22/135), and 25% (53/212) reported
severe/extreme OA pain (P=0.04). However, there was not a significant association between
higher standardized daily analgesic doses of non-opioids and the presence of both knee and
hip OA (P=0.41).

Overall, the mean (SD) standardized daily doses for non-opioid and opioid use were 1.21
(0.97) and 0.78 (0.74), respectively. Figure 1 shows the standardized daily dose of non-
opioids and opioids in those with severe/extreme OA pain. More participants with severe/
extreme OA pain used non-opioids compared to opioids (72.2% vs. 16.7%; p=0.01).
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Moreover, among the non-opioid users with severe/extreme OA pain (n=91), the majority
took ≥ 1 standardized daily dose (62.6%); in contrast, opioid users with severe/extreme OA
pain (n=21) more frequently took < 1 standardized daily dose (71.4%). Among those with
severe/extreme OA pain, 39% were using < 1 standardized daily dose of either a non-opioid
or opioid.

Factors associated with non-opioid use are presented in Table 3. Non-opioid use was more
common in those with severe/extreme OA pain (AOR=2.44; 95% CI=1.49-3.99) and in
obese persons (AOR=1.76; 95% CI=1.08-2.85). Persons with symptomatic knee and/or hip
OA who also had CHD were less likely to use a non-opioid analgesic (AOR=0.67; 95%
CI=0.45-0.99).

Factors associated with opioid use are presented in Table 4. Opioid use was more likely with
severe/extreme OA pain (AOR=2.64; 95% CI=1.26-5.53) and history of cancer (AOR=2.11;
95% CI=1.11-3.99). In post-hoc analysis, we found that among those with severe/extreme
OA pain who took an opioid, the majority (15/21; 71.4%) did not have a history of cancer. A
sensitivity analysis excluding ‘history of cancer’ from the final model was also conducted,
and the significance of the results was unchanged.

Discussion
In community-dwelling older adults, severe pain from knee and/or hip OA is common and
may be frequently undertreated, especially with inadequate doses of opioids. This finding is
consistent with studies of pain management in other conditions in older adults such as
cancer pain and in other settings including the nursing home [9,10].

Despite guidelines that recommend considering a trial of opioids for moderate/severe
persistent noncancer pain with clear therapeutic goals and diligent monitoring for pain relief
and/or adverse effects, opioid use was low in this cohort [15]. In addition, a recent
systematic review of opioid use in the treatment of persistent noncancer pain in older adults
highlighted that short-term opioid use was associated with reduction in pain intensity and
better physical function [28]. However, there is a lack of consensus among guidelines on the
use of opioids for the management of knee and hip OA largely due to the unknown long-
term safety and efficacy of opioids in older adults. The low opioid use observed may be
partly related to this lack of clarity in the guidelines. Remarkably, the most common opioid
used was propoxyphene, which has recently been removed from the market in the US due to
increased risk of cardiotoxicity. It is important to note that much has changed in the area of
analgesic prescribing since these data were collected (2002-03); however, there are still
significant implications that can be drawn.

Slightly more than half of the sample took at least one non-opioid analgesic. It is promising
that the most common individual agent used was acetaminophen, which is the recommended
initial analgesic for OA pain [2,15]. However, consistent with previous studies, overall
NSAID use was more common than acetaminophen use [6]. Among the NSAIDs, COX-2
selective agents were the most frequently used class. This analgesic use pattern is potentially
problematic due to several deleterious adverse effects of chronic NSAID use in older adults,
including gastrointestinal, renal, and cardiovascular effects [29]. Interestingly, two of the
three COX-2 selective NSAIDs available during the study period (i.e., rofecoxib and
valdecoxib) are no longer on the market due to the serious adverse effects of myocardial
infarction and stroke.

As expected, severe/extreme OA pain was associated with both non-opioid and opioid use in
this population. Among those reporting knee/hip OA pain, almost half (45%) had severe/
extreme pain. Perhaps the most important finding is that among those with severe/extreme
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pain, 39% were using < 1 standardized daily dose of either a non-opioid or opioid. This low
dosing was more pronounced with opioids than non-opioids, which is the opposite of what
would be optimal for those with severe/extreme OA pain. Unfortunately, this finding is
consistent with previous data from over a decade ago in which Pahor and colleagues
reported that among those who had severe pain in their sample of older women with OA,
41.2% were using suboptimal doses (i.e., < 20% of the maximum analgesic dose) [8].

Several other findings from this study deserve mention. Previous studies have found racial
disparities in OA treatment with analgesics [6-8]. In contrast, we did not find an association
between race and analgesic use after accounting for several important confounders, such as
education, health literacy, prescription medication insurance, and income. In assessing the
fully adjusted multivariable model, the point estimate for the association between Black race
and opioid use (AOR=0.57) suggests that there may be a differential use in opioids
compared to White participants. However, this was not statistically significant. In a previous
similar study of analgesic use and OA pain severity in older disabled women, White race
was significantly associated with use of high analgesic doses [8]. Other studies have
reported differential use among NSAIDs between Black and White participants [6,7]. Thus,
it is unclear why our study did not find any differences in analgesic use between races.

Another encouraging finding is that participants with a history of CHD were significantly
less likely to use non-opioids, the majority of which included NSAIDs. Of concern is that
these patients are at an increased risk for future cardiac events, and thus should avoid/
minimize the use of NSAIDs because of their potential to reduce the beneficial antiplatelet
effect of aspirin [30-32].

Furthermore, obesity was significantly associated with non-opioid use, emphasizing the
importance of behavioral interventions such as weight loss to manage OA and in turn
decrease analgesic exposure. In addition, those with a history of cancer were significantly
more likely to use an opioid. Post-hoc analysis suggests that those participants with the
highest reported pain severity were likely taking the opioid for OA pain rather than cancer
pain.

At the present time, there is a great need for quality evidence to enhance pain management
guidelines.34 Until such time, we recommend the following basic strategies to manage older
adults with OA pain. First, it is critical to consider the severity of the patient's OA pain and
concomitant chronic conditions prior to initiating treatment. In addition, avoiding the use of
specific agents (e.g., long half-life NSAIDs, such as oxaprozin and piroxicam, as well as
certain other NSAIDs, such as indomethacin and ketorolac) and using preferred alternative
agents (e.g., acetaminophen) is a prudent initial strategy.29 If acetaminophen is not deemed
to be effective after adequate dosing and NSAID use is not contraindicated, a trial of
analgesic dosing of a nonacetylated salicylate (e.g., salicylate) or ibuprofen or celecoxib
may be acceptable. For those with moderate to moderately severe OA pain, a trial of a low-
dose or short-acting opioid (e.g., codeine, tramadol) in combination with acetaminophen is
another option. Finally, chronic opioid use should be closely monitored based on guideline-
recommended practices, such as routinely reassessing pain as well as assessing pain-related
function, opioid adverse effects, and treatment adherence.35

Importantly, the findings from this study are likely to be robust because they are obtained
from a dataset that used comprehensive and state-of-the-art methods to capture both OTC
and prescription agents and recorded detailed dosage information in a racially and gender-
representative community sample of older adults with OA.

However, there are several potential limitations of this study. Because this was a cross-
sectional study, the temporal relationship between medication use and OA pain cannot be
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established. However, we attempted to capture the most recent analgesic use data concurrent
with OA pain symptoms. As is true with any non-randomized study, unmeasured factors
may have confounded the results. To minimize this threat to validity, we controlled for
numerous potential confounders, including BMI. We were unable to control for the use of
non-pharmacologic interventions as this information was not collected in the Health ABC
Study. We did, however, control for physical activity and exercise intensity. Another
potential limitation is that we did not include radiographic confirmation to define those with
OA. It is important to note that the requirement for x-rays to diagnose OA is controversial as
elders can have radiographic evidence without OA pain [33].

Another limitation to this study is the relatively small sample size (N=652), which may have
impacted our power in detecting statistically significant associations between mild/moderate
OA pain severity and analgesic use. However, we believe that the point estimates reported
are the best first approximations of the true association between mild/moderate OA pain
severity and analgesic use. Another potential limitation is confounding by comorbidity. On
post-hoc analysis, a comorbidity index score was created using a count of 5 conditions (i.e.,
osteoporosis, CHD, history of cancer, depression, and cognitive impairment) for all
participants (range: 0-5; mean [SD] 0.89 [0.87]). In addition, as a proxy for comorbidities,
we calculated the total number of prescription medications taken on a regular basis
excluding analgesics (mean [SD] 4.4 [3.1]). These two additional variables were entered into
each of the final multivariable models separately and combined, and the point estimate
describing the association between the primary independent variable and the main outcomes
was not substantively changed.

In addition, the use of a minimum effective analgesic dose for each analgesic used to
calculate the standardized daily analgesic dose has not been validated. We did, however, use
evidence-based guidelines and drug information sources to derive this information. Another
potential limitation is that participants may have reported analgesic use for painful
conditions other than OA. However, the indication would not affect the relationship between
analgesic use and severity of OA pain. Participants may have also had pain at other sites
(e.g., hand, shoulder, back) since the recall period for pain and severity for these other sites
in the Health ABC Study was different than that captured for lower extremity OA pain.
Furthermore, we were unable to report other clinical outcomes (e.g., adverse effects from
analgesics, changes in functional status). Finally, the Health ABC participants were from
two regions of the US, and thus these findings may not generalize to all other community-
dwelling older adults.

Conclusions
Severe/extreme OA pain may be undertreated and selection of agents may not be optimal. In
order to improve management of persistent noncancer pain in older adults, future studies
should examine barriers to optimal analgesic use.
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Figure 1. Use of Non-opioids and Opioids by Standardized Daily Dose among those with Severe/
Extreme Osteoarthritis Pain
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Table 1
Characteristics of Health ABC Year 6 Knee/Hip Osteoarthritis Sample (N=652)

Variable N (%)

Demographic Factors

Age ≥ 80 years 230 (35.3)

Female 427 (65.5)

Black 262 (40.2)

Pittsburgh site 356 (54.6)

Married 319 (48.9)

Education

 < 12 years 146 (22.4)

 = 12 years 216 (33.1)

 > 12 years 289 (44.3)

 Missing 1 (0.2)

Health Literacy [REALM]

 ≤ 6th grade (≤ 44) 44 (6.8)

 7th-8th grade (45-60) 68 (10.4)

 ≥ 9th grade (>60) 498 (76.4)

 Missing 42 (6.4)

Health Status Factors

Osteoporosis 130 (19.9)

Coronary heart disease 163 (25.0)

History of cancer 126 (19.3)

Falls 197 (30.2)

Sleep disturbance 324 (49.7)

Urinary problem 72 (11.0)

Current smoking 30 (4.6)

Excellent/very good/good self-rated health 463 (71.0)

History of knee/hip arthroplasty 49 (7.5)

Depression (CES-D >15) 113 (17.3)

Cognitive impairment (3MS ≤ 80) 50 (7.7)

BMI (kg/m2)

 Underweight/normal (<25) 152 (23.3)

 Overweight (25-30) 251 (38.5)

 Obese (>30) 186 (28.5)

 Missing 63 (9.7)

Use of any prescription medications 617 (94.6)

Health Status Factors

Use of any non-prescription medications 558 (85.6)

Persistent lower extremity limitation 244 (37.4)

Physical activity (>1000 kcal/week) 282 (43.2)

High/moderate intensity exercise 133 (20.4)
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Variable N (%)

Access to Healthcare Factors

Home ownership 453 (69.5)

Health insurance (i.e., other than Medicare) 524 (80.4)

Prescription medication insurance 386 (59.2)

Gone without medications in past 12 months due to money problems 24 (3.7)

Usual place for healthcare 547 (83.9)

Recent hospitalization (past 6 months) 62 (9.5)

Needs poorly met by income 37 (6.7)

Delayed medical care in past 12 months due to money problems 24 (3.7)

Access to Healthcare Factors

Family income

 < $10,000 73 (11.2)

 ≥ $10,000 to ≤ $25,000 219 (33.6)

 > $25,000 to < $50,000 190 (29.1)

 ≥ $50,000 91 (14.0)

 Missing 79 (12.1)

Other assets

 0 234 (35.9)

 1-2 201 (30.8)

 3-7 217 (33.3)

Abbreviations: 3MS: modified mini-mental state exam; BMI: body mass index; CES-D: Center for Epidemiologic Studies Depression Scale;
REALM: Rapid estimate of adult literacy in medicine
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Table 2
Severity of Knee/Hip Osteoarthritis Pain in Community-Dwelling Older Adults* (N=652)

Knee, N (%) Hip, N (%) Knee or Hip†, N (%)

Mild/moderate Pain 116 (17.8) 85 (13.0) 154 (23.6)

Severe/extreme Pain 106 (16.3) 44 (6.8) 126 (19.3)

*
Knee/hip pain defined as any pain during the last 30 days in association with ≥ 1 activity listed in the Western Ontario and McMaster Universities

Osteoarthritis Index (WOMAC) pain subscale.

†
Knee or hip pain variable is measured on the participant level, thus it is not additive.
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Table 3
Predictors of Any Non-Opioid Use in Year 6 Health ABC Knee/Hip Osteoarthritis
Sample* (N=652)

Variable Adjusted OR (95% CI) P-value

Primary Independent Variable

Knee/Hip OA Pain

 None 1.00 (Reference) --

 Mild/moderate 1.20 (0.79-1.82) 0.39

 Severe/extreme 2.44 (1.49-3.99) <0.001

Demographic Factors

Age ≥ 80 years 0.92 (0.64-1.32) 0.64

Female 1.23 (0.85-1.80) 0.27

Black 1.01 (0.70-1.46) 0.96

Memphis Site 1.28 (0.91-1.81) 0.16

Health Status Factors

Coronary heart disease 0.67 (0.45-0.99) 0.04

Sleep disturbance 0.73 (0.52-1.03) 0.07

Urinary problem 0.64 (0.38-1.08) 0.09

Current smoking 1.96 (0.83-4.64) 0.13

Fair/poor self-reported health status 1.28 (0.84-1.95) 0.26

Health Status Factors

BMI

 Underweight/normal 1.00 (Reference)

 Overweight 1.03 (0.66-1.60) 0.91

 Obese 1.76 (1.08-2.85) 0.02

Use of any OTC medication 1.66 (0.99-2.78) 0.05

Persistent lower extremity limitation 1.45 (0.99-2.12) 0.06

Physical activity (>1000 kcal/week) 0.74 (0.51-1.06) 0.10

Access to Healthcare Factors

Needs met by income 0.71 (0.33-1.54) 0.39

*
Hosmer and Lemeshow Goodness-of-Fit Test: p=0.68; x2=5.70; df=8

Abbreviations: BMI: body mass index; OA: osteoarthritis; OTC: over-the-counter
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Table 4
Predictors of Any Opioid Use in Year 6 Health ABC Knee/Hip Osteoarthritis Sample*

(N=652)

Variable Adjusted OR (95% CI) P-value

Primary Independent Variable

Knee/Hip OA Pain

 None 1.00 (Reference) --

 Mild/moderate 1.50 (0.68-3.32) 0.32

 Severe/extreme 2.64 (1.26-5.53) 0.01

Demographic Factors

Age ≥ 80 0.72 (0.38-1.34) 0.30

Female 0.93 (0.48-1.82) 0.84

Black 0.57 (0.30-1.09) 0.09

Memphis Site 1.73 (0.96-3.11) 0.07

Years of education

 < 12 years 1.00 (Reference) --

 =12 years 1.09 (0.52-2.26) 0.82

 >12 years 0.52 (0.24-1.13) 0.10

Health Status Factors

Osteoporosis 1.84 (0.93-3.65) 0.08

History of cancer 2.11 (1.11-3.99) 0.02

Health Status Factors

Urinary problem 0.29 (0.07-1.26) 0.10

Fair/poor self-reported health status 1.55 (0.82-2.92) 0.17

BMI

 Underweight/normal 1.00 (Reference) --

 Overweight 1.24 (0.52-2.97) 0.62

 Obese 1.97 (0.84-4.65) 0.12

Access to Healthcare Factors

Prescription medication insurance 1.06 (0.55-2.05) 0.86

*
Hosmer and Lemeshow Goodness-of-Fit Test: p=0.80; x2=4.62; df=8

Abbreviations: BMI: body mass index; OA: osteoarthritis
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